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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately detect the 
presence of ink by the back electromotive force 
generated in a piezoelectric element members in a 
printing head jetting ink by driving the piezoelectric 
element members. 

SOLUTION: A drive signal is selectively applied to a 
plurality of the piezoelectric element members 76 of a 
printing head 44 to displace the piezoelectric elements 
members 76 to jet the ink in respective ink jet channels 
75. At this time, the magnitude of the back 
electromotive force generated in other non- driven 
piezoelectric element members 76 by the pressure 
propagated through the ink is judged by a discrimination 
part 60 to detect the presence of ink. 
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(57) [KM] 

flips' K4 4 «1i«^ffi«3R-T-»«- 7 




(2) 



1^9-2 8 6 1 2 1 



[»#* 1 1 MtoffiW^ffBttMfc-f >t ***** 
y^^s^ hBftl£B. 

mtt<D9&\z.&m zfrx^zzt *r t -r a 2 20 
isffi^-r >* >^ * hEASSB. 

Tl/^C^tlStt^ 1 7i 3 * 

tit** ^0mm<oj£mm^uu^ h (om&mti mx-s^ 
[»w^»»*ttwi 

[0 0 0 1] 
tO 0 0 2] 

TtoS. ra>E»*Bfcl** I* ^S^fR* 

-0>£#\ jfi^li*5^Ttt, »»ttfcffiftT^£i*fc 



[0 0 0 3] ±E<^ V* s/ hE«3£fi«\ fP*^ 

✓<^K#OPP**fifofcfiL £ (omm* 1 ^> K*W* 
SE-T 5 i v ^ 5 PP^feaafc* 9 jg-fr. i: tr J; 9 JBtt*)£ffi 

^J:9»#=-rs-f v^i^ais' HEftSHtt. EP*^* K 

r £as-e£5J; Sic, M s/i/rtK?*- a 

10 0 0 4)- S|]*> % fSSW-T >^ v YWR&fflffi 

ufct tw«»tt*E»iSii*flco^y ^yhp 

[0 0 0 5] 

^-6J:5i-x v**- h y sy^d5E«3SB*Wr*ru 

iot, wffiBB^aws^rsmatti^y • =>^h 



[00 0 6] Z<D± 5 4ffl]B*:«f*i-Sfc«) 

[00 0 7] 

L-s fflfE*JE«*^*0l-a»ft»-B»l«*«:BaDL-C 



(3) 



9-286121 



m*ittt<0 o V>* < fc t> 1 o^^ffiX% -f U 

*afc**1-5fctf>T**>5. r*tfcj;9, M&tf>jEmf?t 
iF-ffl*t<0 5 *>'>tt <itl o<Z)3Efl:-TN -f ^ L'T 

^^^nsm^^^^-^^^r^^tt^^ 20 
e««£Bg>»£\ «T^^^-hy^^^ 

WEWfifcotttf 5 
[0 0 0 8] »#3l2l::*3^TttU tt*3KlE«0!)t>© 30 

mnm+nKtiLfc 1 t> *^ fcss«> 

[0 0 0 9] M*3K3^*3^Ttt, HMt^E*©**) 40 

mat^ru ffirE^v^iwxfcft^aii, 'XKiti 

[0 0 10] m#3S4tn*5t^-Ctt, B*«175^B*« 



^•aw* ^4^rt^-f <oirm\z.& 

fc*LT**fcJE* (flEAB) #e»**t. ^^^mm 

[0 0 1 1 ] «*3R5«n*3^Tli. f9#gC2fS®Ofc£> 
»E\fc 6 GftfW*!^, -MEMMI-frtfRUlD * tufcl 

[0 0 1 2] W*K6fc::|3l^TW\ 2 t © 

*rtti*-rS 1 bOT?fc5. rtt^J:9, 77r>^> 

±T<ojE«ai-7-8lsWt2:^ ^^ftltittiw^ 
a*r«Ki-Sj^W*tt<46. J:oT, 1«*ft»iS-C, 

[0 0 13] 

[0 0 14] ^^xy hEggll^, 

El 5 t^-r J: 5 J-, ^tra-#«<7Dfl|««i 

ijsntsasixTii^. i»*R«».3ai6iiitt v 

^^*«B*o»»E1«SB^**«»K«ftrtKLfe 

toS^®*ft:2^, 9*-^«S:Piffia^i-5CRT (ca 
thode-ray tube) 3t. 7*-$ <DAtlte£ t5Jg^JC«ffl 



5 

4 y ME«3Sin?*>S:/y V* 7 KSMKSixT 

[0015] ±15^^51^©*^ 2 fl, HI 6 \Z7jk~p X b 
v-*7^ (OS) t LT«*.-Cl^5., £*f ^ Kl> * v-* 
9, ?Mflt§7^yhK7^^10, CRT34- 

* • K^-r^i 3, :/y >^ 7^r^i@i-^^y >^ • k 

[0 0 16] _hfE<0;/y V^- -K7*T»<1 4ttv»;ttf 
CRT SOBSB^a^StLTt^S^-^^fc^ftfc IT 

rpp^HfTj oy =3.-3&sft«sttfct#^fi, K^h 

t'-* (TKT^lRjisitJKSK*!*^ Ks> h-v hy 
ttfcEIHSilxfclli*?*-*) StJBjSU rtub^Kyh 
-Y^-v^-r-^^ 1 ^^^^trTK^fp) (y^^rp)) 

(I/F) 1351 Sjft^feWacHJ^.-rSiS^ftoTU^. 
[0017] JblBOJ: 5fc5*****v«5tt::J: 5 ffl 

hs<yZ?T ffim^<D&mCD7*- # WtL&l&fSL S Jfxfc R A 
Ml 8 4:, EP^A-— ^>"W ^^«J*Ltt*D/U-^-^«fO 
#S0W^P^7^W^^R0M3 6h ^s/ 

KSIffllg|J19 4:, CR^IW2 0 4:, LF^-^ 

[0 0 18] ±fEO^^/ K&ibffil 911, K4 

£«7 1 fc, JEmSffi7 l^±a5fcH3»*ixfc±»*^ 
-7 2 4:, JEBSE7 lOilCifSJifcyX^i/ 
-h7 3£, E11S7 1 an r EfcB*£ixfc:7'y 
S4S7 4 tSr*UT^S. E«5«7 1tt, 

*vfc*»OflE*«E7 6- ^Q3?g8l 
»-t S:2KS^WLT*3 9, r*tfcOE««tt7 6-*3i 
^DD«8 1 -II. JEmStS7 1 <OlM\c^M^^-tm 

- h 7 3 1^11, £>f v^nfW^-r^/W 5-»fc.*ti£-r 



(4) #^¥9- 2 8 6 1 2 1 
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^7 3 a -|1, #-f ^^nttH^+^^7 5 

»^-7 2|:tt, Ran 7 8;WgJ**ih/0^i# 

7 5-©*S4r*a-r-f v#«|S}t8 5 
rtSMlf^. RaP7 8f±. V^{«&?#8 5£rffiL 
T*-f V^titi^Z^/W 5 — 4:18 7 <n>4l/$%— h 

ftt£iia£-fr5^£(rj:o-t, #-< 
•fcHf-ir 7 5 -0*a36S«»Stt5 fc # Ic-f >^ 

^7-hy -xS^3 0O^^*^^#M&»8 5^IU 

oTtv§-- - 

[0019] ±Etf54-f ^^•ffi^ j r>'*/W7 5-4rJg 
J*i-5#£E«Wfi7 6 -"11, *BlB*fi]ir»ttSttT^ 

20 JgfifcSJxrt^S, r<7?mtl7 7il, IS) 1 l^Tjk-tX b l-^ 

>^y ^ hs«7 4jr*j*aE*Lfca»o«aMH^-7 9-ic 

T, ««B«-7-7 9 •■•11, ^-y KTOK)»1 9fcS***ixT 
*5 9, — y Kffittfti 9*1, Bi*7*— ^(r^i>TIEib 
«-g- (mJE) tlR»l:«g7 7«^RttPU BE«««7 

[0 0 2 0] Vh»«7 4^JBfiRSixfc#« 

30 W^79- (EE««M76»0 fl, ««H86-tr* 
tT*J^6 0lz:^$nr^-5 o «j|»6 0(i, H4 

m/E^S^miEttt^L, «««flE*saJ|i«BEJ: 9 t^J> 
Jt^-efcSi # \z p — u-</K7^^j^{f -^^tti^-f ^ =i 

W*U"^[pjBg6 4 4r^^UTU>S 0 ^^c, ^J^Sli6 0 
1^(1, #«-8-i»8 6-*«j:*«SflB-T-7 9- (JEHiRiJ^ 
7 6-) 4:W3fe»6 0©it«»6 2t*rlS(||-*-SJ:5l!: 
40 Wt&S&k Sixfc1*»<7)^>f 3/^6 5-Sr*LT*59, 
4 >f 6 &lia»©-f ^6 6-^^LT^y 

^•^^-71 7^bttlAStb5Hl i ?^>f 

«*^#JB(cJ:9«l!ftx.6ix-6J:5J2:*oT^4 0 IP 

#*>r ^/^6 5(1, yiiy^-nyhp-^n^ 

bfflA*ix-5ai*#>f 5^«*S:#-< 6 6- 

isfPJDSixSWaiiB-T-7 9 (E1AI7 6) fc 
We»6 0©J|MB»6 2i:*:»ttU<lM^J:5^u 4fc 

50 ^l/>4r, MW79- (jEm^JH76-) £¥lj£gt5 
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-5c 

[0 0 2 1] ny/N'u— ^[Hgg6 4(D«jHlt6 0*1, 

tt, ±i?ti(DRAMl 8t5«tt;ROM3 6t^T^ir^WtB 

7#ROM3 GfcttlflSixfc^P^^ASr^ffU, R A 

# a*Mfa*3 J: UW* tti UtoasftStfT-r 3 £ t \z. X o 
f^ffirt^ (ISfittftO ^ff?, i^BJjftsi* 

-717H, CR*-^IBIIift2 0 i L F*-^Bi8 
3 3J!li>SgJ**iX-Clf^S. CR^-^SEEJ^2 0 tLF 
*«*«K)«B3 3 ^Sfcffl^fcfrSCR^E— * 

2 2 tffl^gfcfcJB^&axSLF^e-* 3 4 tfc-tixt'fL 
««*tbT*3 D , 2 2-34 (OHHE^rtJ^iSff 

[0 0 2 2] r/y >^ • =iy^-7 i 7i££ !9ffi!l#!)£ 
ti^P^-^ K4 414, Bl 7 ir^cf J; 5 tr % EV^^y K 
«Mft2 1 fc***b5. flips' K»*2 1 14. h y 
s/^«»ffl*t3 1 # — h V *^«»«W*3 l trRit 

b*tfc>f ^ 37^ * - h a ^ twmmt 3 

A" 3 7 0W«fctt, Jt3*iZ>RJ^:y K4 4 3&S»»feix-C 
V^S. (Si, ffl^y K4 4 £^ V^*— hy y^3 0 £ 

hy s/i?»«««-3 i*-fr^xmw&m\zistb 

[0 0 2 3] ±e«)-< y ^ * - Ml y ^ 3 o ©rtai: 
(4, ^>-^**tfat»ft}fi4:*Lfc7*"-A3 5dS»* 
£jh/0>6 0 *fc. ^ h y 5^3 OtDwiffiMV 

T, ^^tWeffl»3 7 1JII4, PP*^* K4 4 i'f ^ 

7 a 3&s»rilS<XT*5«), -Y^*A?L3 7 a 14-f 

3 7^^ SrEP*^ J/K4 4 >^ P*ffl^ 

rv^/w 5 — J: 5 WcTi/^« 

[0024] ±ieo«j: 5 ^»*siLfcRj^y vmm 2 

X4 >t ©«U*rti3j5ef JEoA* i4S±5l:*-r!/y 
v?2 3l2lHl»SttTb^S„ **ys/v*23M\ ±jfe3t* 
IfiXfc«»*ixfc^ K*2 4fc± 5»»Sftfc3E»S 
ixT^Si:*^ CR^-^ 2 2 tr J: 5 BBS*b5^3E 



(5) ^88^9 -2 8 6 12 1 
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[0 0 2 5] 9*^* K««I2 lfc»rtJ*ftS« 

«Ptt, :/7^n-9 2 8teJ;D£#StbT^<5. 7" 
77yP»7 2 8(l KW2 4fc»LTWffcRtt 

6*tT*3 0, H«ffldS|aefiftirtili5tSnT^6„ 

8££;ft,-C*S9. LF^t-^ll ^yTlsv — y 2 8 £0 

*SJ:5iw4oT^S. *UT. £0>J;5 4JBttP0>« 
***!RlYO««bWt. EP*^* KWR2 1 ^^MIT 

[0 0 26-] ^IT, y77^P- y 2 8JiOPP^flR«- 

*4 7tt, ^77 yn- ^ 2 8 0fc«tCiB«fttLTl^ 
20 ^ 0 77^^a^Mft4 7(j:, ^e-^ y ?/^2 3 0fg|b 
T^ifeaESih,*!?*^ K»»2 1*033*^ y K44© 
#y X/V7 3 a -I^SLT, 7 7 y *S^t&m%\Z&4 

z/tmm^-ri/*^? 5-t^s*js-rs*y x^7 3 a »- 

v — y 2 8<D%M\aL 83*-^y K4 4rt«0-0^4r» 
Sli-5^<— ^fi4 8, Bl*^y K4 4<©*ttlffi*:!7W 

h*©B]^jy K4 4 tt. 

30 «<0JWBt3iJ: 5-f >#mtti^&%&Z-f(OX% itt*:A 

[0 0 2 7] ±EOMlI$3^T, PP^yH4 4<Z« 

y^^yhn-71 7-eHfT*ix5r.t^45. SP 

Jfei* . El 1 t^-TJ; 5 ^y • =i > b n-9 
1 7^b^VMt0^ff (£P^x-^) *s^yKIK 

ft. ^P^-^^-^lsifEltLfcm. ^y - 3^ 
40 hP-7l 7^^^^ ^ >ym-£r&AJj£fttzt 
^7-^llMt5^^^«fflf t^7 5 

- n>- h o — 7 1 7^^0fP# : ^>f ^ >-^f -g-Srja-JCi- 
e-f W<-^ 6 6^A*i"6^T% #**f 5-14 
*J^6 0©*i|BS6 2^*fLTJi1E^y KffilBftl 9 

*L5J£«fl087 6) ^^ftSeJtt-fri 8 ^, ^SaiH-^ (« 
^fP*P^^4t>fficom« J f7 9- (*B«i«)|E« 
50 «I167 6) tffittfSttffifci-S. 
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[0 0 2 8) -t UT, m 3 5 K«»«B 

■ry*^7 5 a ^romtl7 7 a tr«ffivj&s, XIS 
7 7 b»rttGNDmtt* s H«iD*ixaw k\zft*) % ®JE#J 

6 (fflft) U ^^IWft>^7 5 a 
<0*a*S«'>i-5 r t left £ c 

[0 0 2 9] ft-f ^^RgW^-^^^7 5- 

7 5a^i»>^ x §^ W>-^Pfiai^^^^7 

5T*iSii^ixSte^^®)cOJEm#JM7 6-l:g 
w^^tr J; 9^M)<OJ£«flg||^)««l7 7 a 7 -7 b 
*JU7 5 a rto>f ^^*SlPJESix5wt(Cj:oT* W >- 

^pfitti^^^yw7 5 a (OfbJjKmmztitu; X/v-^u 

— h 7 3^;X;V7 3 a **fe>f SEfiris 
» (WE) roH33DPd5»T-rsri. JE«««7 6tf>a£» 

©>f ^^*W^^*ffl^-r^-»^7 5 artlctt«Stu5 
[0 0 3 0] r (Df, _LfEC0*n < ^IbOSfKflS 7 6 

; [0 0 3 1] ±|SW*IJ3e(i*tt, Bl 4 XttH 6 t-^-T «fc 

[0032] — ^ m&7 7 (xs) a^nan 

/5^>^< ^ofc^^lls ^^*a^-W^7 5 a 

/i- 7 5 a rt<0ffi«d*EfB£tbT>f >?<DBJj±mz\$k 

i7 6-l:E* M^(OffA») ©l*^-eei»<Six 
fct\ rn^J:"?. *BB©ffi««!l7 6 -UlSi A, if 

«7 7 a t 7 7 b k(Dm\Z\5kA,¥&mmt}tfm$i't2> 
Zfkte<teZ> n :^afttt-f^i|(i|ft^7 5 

mEEfciJig7 6 7 7 a 7 7 b <B|HU:3B£i-<& 



(6) WI¥9-2 8 6 1 2 1 
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35®m^ tt* d fcjR*-j-a J: 5 teft *. 
[0 0 3 3] r<D^ N ±IE^/rP<*iE»^BE«ffiia7 6 

^HBS 6 4 fit A*) Lfc«**saflS«EE£ilT"C*6 £¥«fr 

[0 0 3 4] ±|5^2W3e«*li, H4XttH6l^i-J: 
10 ^ • =*> ho — 7 1 7tr»9 5a**t-5wi: 

lcft£ 0 -t Its :/y • 1 7 fit. *U£ 

[00 3 5] ifth #»9!tfM' ^ y hieft££BK:*5 

20 n«7 6- t-eta^nsjE^ 

^62^ *«$iifc<><0*Sflti-5aE*lHlB6 3fc, 
II0B6 3 3&*6©JH««£E4:*S|h«JE4:tt;«EU S«E 
^^^mJE <t & t> * ^ ^-C$> -5 k # p — u^/u 
OHJ^I tllTj f 5 n I/- ^ iffi 6 4 t , aW< 

7 1 7 ^t>-Y ^ 6 6 4r*UrW**lx583*^^ 

fc*fLTW^«-&*rffl*i-5ANDlHlK6 7^rf LTI/> 
30 5 0 

[0 0 3 6] 5 . ^J^9i 6 0 te, EElBWil 7 6 

[0037] *^pj^)-r y^^i/ hiE«3sa-e 

40 tt % Hi^y K4 4 0ffi«iirj:5B3 ! f (15®) WW 

Hl^y K4 4<D7y yi/^&mx&'*—i/i&m^<D* 

r<7?^(^ *>J^§li60|j:, HlOI^-ft© 
Srfflv^S. ¥U£«»6 0tt. H 1 0 (^-T J: 5 tr, Vfe% 
6 0lt 1 •o#BB»*0JE««ig 7 6 (Omffiiffi-?- 7 9 fcjg 

50 5«4BS6 2 *BStifct<ot:»«E-r5!l«[HlK6 
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£*LX^<5 n -CX\ 77~>~&mkft. [H8lr*5t> 
X x fn*— y K4 4^/X;W 3 a -j&>feJHttP m« 
HdSttS-f ^A9«¥S:KJti-6*:»l2:, f? 2 ?^* K4 
4 (Dffiffi P l£»1-£Bf£@ft<D±*att*>5 1 Miglf 3tB# 
R8*3f fc* >^*a^-1r^/^7 5 7 9 

3.fflPj*ifc#4 7 i^LT^f ££«tfcl£i*:5 - £ *> 
19, HKj^y K4 4^J:SH3* 

EP^* K4 4©#;X^7 3 a-rt 

ft^iBSihi-Sfcit)!^ y<—^3SB4 8ffl^^ K4 
4fr«ft(aIfK3l <'<-i?) LXilB^T-SrWttlSiirS 

[0 0 3 8] -tLT* PP^— > K4 4 4r77y^«.I 
i-3*frf** H8l^i-J:5fc, Hl=j^2/K4 4*±* 
3E*fi|Xfc»«i£iirt\ 7 7 * S'afflRJRfM 7 
$1i:fc«fc, — y KBBttflSl 9d»?>*J3E«««7 6 (± 

mmm*mt) ^mmm^ («*) ^ph^lx. <£jEm 

Pftffl^^/W 5— 3&»fe#>f 7 3a A^77 > 
~ffl»*tf*4 7fc*tUT>i'>'^*S*ffi4 J frS„ 
[0 0 3 9] *JS»6 0^jfi«StLTV^5£E« 

<o-o^m^ j r>^^7 5 a Gojsm'di^ e\zmmm 

7 5a ©»>i:||oT, ±JSXtftW Lfc J: 5 l-*^ 
35 6 0Jr«iKS^/tlfl!)*B«iWJE««l*7 6U>f 

[0 0 4 0] ffl^y K4 4fc'<-y#yai"<5» 

iRiairPn*— ^ K4 4(0^yX/V7 3 aft. @8 

2fi|fi»6 0^«J*S^Xl/^5EE««lt7 6 (JEm^ 
^fflW) fctt. SU^0-r^^RSffl^-Y^^7 5 a ^JGEm 
iRiJH 7 6 KiESMf-g- (WE) SrHiip-T S £ i X, 

5 a tu, -f 

y^fWf t>^7 5 a(7)§»>l:ffoT % ±|5X 

mm vtzx b \zm&u 6 o 1 <d#mx£>je 

«ffllil7 6l^^**Lxe«Six«>EA {<0*<D 
BE*») fcJ:?>gB03*X* rogSKUiJ: 5 3&£-f-*a! 
iS«afcS<5^T«£tt6 Otf)=i WN°u-^[p]ffS6 4* 



0 WHJ5F9-2 8 6 1 2 1 
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[0 0 4 1 ] Ztx\Z£y^ 9^jyK4 4W77^>a 

f+>*^7 5 i/tzmm. X-f ^fcRSIS 

tt#;^>7 3 a-Oifta^A^SrBS^Ufctttfctt 
■*<0ffifc* looffWH7 6©*tBBiU tl^fc 
— ^EBSIIifctifc 1 0^JfHH)0J£«AIS 7 6 fcisJtsa? 
®m^Srt^i"5C^X. #^^^*ta^--r^/P7 5 

S^felrltLX, *iJBiJ«R6 Oco«^SrfB5^|rU 
[004 2] 

[*W0>3»*]- - coO: b \^*%tW<DJ y bum 

MKIr^tT^U MI5=&JEI8^T-as*tl-il^^ 

20 j^chs ^stpmh uxKffiaas^-ttw^acttir j: 9 tfris* 

&X\ ^^^*r^txei>:Six5JE*lcJ: 5 
oflEm^T-SPW^^ffi^^te: LXs ofi^W 

X% ^^*^UXfi«*ix5JEAJriJ:!)«^-r6fl&^ 
te^jEWS^WWoSEitlziX^^X-Y V^^*«*:«*J 

40 ^s^^^i-^fiam^^^^^em^if^K^ 

M^^p 3&s ft $ ix/jr o fc ^ , W ^«^T*rt ±3fi <D J; 

&t^fc«>. 3ttft«F<o-r h y y i?oa9at^* 

50 fi^i-sr t3&SX#S„ 



13 

[0 0 4 3] 16*312 -CIS, M*IlK«t<0 

[0 0 4 4] «#:«3-efi, B*35 2fBiftOt©fc, fltr 
*U SttlE-f ^^«J*b«»*a«c, fcfc lotDJE 

[0 0 4 5] |»*«4-e»i % ft#*172r£»*K3*:;h, 

[0 0 4 6] H*3S5fc*3V^*i, »*3S2|E*Oi>OD 
4 v^o^fetttt-fftfcfe^ffimS^trBft**** 
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